Conformation and stability of alpha-helical membrane proteins. 1. Influence of salts on conformational equilibria between active and Inactive states of rhodopsin.
We studied the influence of salts on the pH-dependent conformational equilibria between the active and the inactive photoproduct states of rhodopsin, Meta II and Meta I, respectively, and between the active and inactive conformations of the apoprotein opsin. In both equilibria, the active species is favored in the presence of medium to high concentration of salt. The ion selectivity for the Meta I/Meta II equilibrium is particularly pronounced for the anions and follows the series trichloroacetate > thiocyanate > iodide > bromide > sulfate > chloride > acetate. The Hill coefficient of this salt-induced transition is close to 2.0. Both ion selectivity and Hill coefficient suggest that the transition is mainly regulated by ion binding to two specific charged binding sites in the protein with smaller contributions being due to the Hofmeister effect. We propose that these putative ion binding sites are identical to those sites that are titrated in the corresponding pH-dependent conformational transition. They presumably function as ionic locks, which keep the receptor in an inactive conformation, and which may be disrupted either by pH-dependent protonation or by salt-dependent ion binding.